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STEEL BY THE MILE

February, 1949

Electrolytic tinning process
stretches tin supply
makes better, less expensive tin-plated products
*pioneered by Carnegie-Illinois Steel Corporation

Before the war, almost all tin plate was made
by the hot-dip method in which a sheet of steel
was coated by dipping it into molten tin. In
the 1930's, Carnegie-Illinois Steel Corporation, a
member of the United States Steel family, played
an important role in the research work and the
technological development of the electrolytic
process—an improved tinning method in which a
strip of steel is given a thin, uniform coating of
tin by passing continuously and rapidly through
a bath of special plating solution. This process
necessitated the development, by CarnegieIllinois engineers, of complex mechanical equipment completely revolutionary in the industry.
Since the electrolytic process covers a given
area of steel with only one-third the amount of
tin that the hot-dip method requires, it makes
the tin supply go 3 times as far.
Today, United States Steel Corporation has
nine electrolytic tin-plating lines producing U•S•S
Ferrostan. These lines are helping to lower the
cost of tin-plated steel ... stretch the supply of
tin—and make better tin-plated products.

•

Opportunities
Work such as this has an important place in the operations of all U. S. Steel
Subsidiaries. To be carried out successfully, these undertakings require qualified technical men. Why not see your Placement Officer about the book "Paths
of Opportunity in U. S. Steel" and find out how you can take part in this
interesting, important work?

AMERICAN BRIDGE COMPANY • AMERICAN STEEL & WIRE COMPANY • CARNEGIE-ILLINOIS STEEL
CORPORATION • COLUMBIA STEEL COMPANY
H. C. FRICK COKE AND ASSOCIATED COMPANIES • GENEVA STEEL COMPANY •
GERRARD STEEL STRAPPING COMPANY
MICHIGAN LIMESTONE & CHEMICAL COMPANY • NATIONAL TUBE COMPANY • OIL WELL SUPPLY COMPANY
• OLIVER IRON MINING COMPANY
PITTSBURGH LIMESTONE CORPORATION • PITTSBURGH STEAMSHIP COMPANY • TENNESSEE
COAL, IRON & RAILROAD COMPANY
UNITED STATES STEEL EXPORT COMPANY • UNITED STATES STEEL PRODUCTS COMPANY • UNITED
STATES STEEL SUPPLY COMPANY
UNIVERSAL ATLAS CEMENT COMPANY • VIRGINIA BRIDGE COMPANY
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The cover of this month's Technic depicts one of the first basic
changes in steel making practice in a hundred years—continuous
E. I.
casting. Four-color process plates through the courtesy of the
DuPont magazine.
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HOW TO DIVIDE UP A DOLLAR
• • • the American Way
It may interest you to know the mistaken
notions most folks have about the profits of
American companies.
They tell interviewers that they think such
companies are entitled to make 12 to 15 cents
on every dollar of income, as a fair return.
Yet, they add, it's their guess that manufacturers actually do make about 25 cents!
The facts are that in normal years American companies average about nine cents
profit per income dollar.
Take Aluminum Company of America in
1947, for example. Out of each dollar received last year by Alcoa and its subsidiaries,
the net profit amounted to less than eight
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cents. We show above where the rest of that
dollar went. Nearly half of it in wages, salaries, and employee benefits, to Alcoans. Almost another half for materials and services
we bought. Over six and a half cents for taxes.
The dollars-and-cents story of Aluminum
Company of America represents the kind
of facts you'll get from any typical American enterprise. Facts that show a fair return
for a good product.
By dividing up a dollar, the American
way, Alcoa has provided secure employment
for 46,000 aluminum workers and has helped
America to gain world leadership in aluminum production and research.
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YOU CAN BE
IF trc

SURE...

Westinghouse

LOOKING FOR
CREATIVE ENGINEERING
OPPORTUNITIES?
The opportunity for original engineering in the
Westinghouse Electric Corporation is unlimited. All
responsible technical positions require imagination
and creative ability. Resourcefulness is the key in the
development of new designs, new products and new
applications. Great engineering achievement requires
the development of ingenuity.
Each year a carefully selected group of engineering
graduates start their careers with Westinghouse. If you
are among these, you will receive practical training in any
phase of applied engineering, manufacturing and design
—through the Westinghouse Graduate Student Training
Course.
If you demonstrate high analytical ability through
competitive examinations, you may qualify for advanced
study in either the Electrical or Mechanical Design Schools.
These courses are taught by top Westinghouse men. Design
School graduates are prepared to assume high-level technical responsibilities rapidly.
These advanced Design Schools may be the opportunity
you are looking for, if you have a flair for analytical engineering. Why not set your sights now to qualify for this
G-10027
unusual training opportunity?

Begin planning yourfuture today. Get your
free copy of the Westinghouse booklet,
"Finding Your Place in Industry".

Westinghouse
PLANTS IN 25 CITIES ...

OFFICES EVERYWHERE

To obtain copy of Finding Your Place in Industry, consult
Placement Officer of your university, or mail this coupon to:
The District Educational Coordinator
Westinghouse Electric Corporation
20 N. Wacker Drive, P.O. Box B, Zone 90
Chicago 6, Illinois
Name
College

Coure

Address
City

FEBRUARY, 1949

State

C-8
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With the term commencing November 21, 1949, Rose Polytechnic
Institute will return to its pre-war program of instruction. The next
Freshman Class will be admitted on the above date, and there will
be no beginning classes again until September, 1950. Applications
are now being received for November 1949 admission.
Make application to:
ADMISSIONS OFFICE
ROSE POLYTECHNIC INSTITUTE
TERRE HAUTE, INDIANA
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enrreptee4?

Graduation ceremonies are over, and friends and relatives gather around
and extend greetings and congratulations. Your formal engineering education
has been completed. You are deserving of congratulations, for the engineering
curriculum is a rigorous one and you have arrived at a satisfactory conclusion.
You have accepted a position with a prominent organization as an engineer
where you expect to start your move up the ladder. The first goal has been
achieved.
Let us now stop and consider. Are you an engineer? You have successfully
completed the requirements of an established engineering school, but what
qualifications do you possess which distinguish you as an engineer? True, you
have studied the calculus, applied mechanics, physics, and a multitude of
assorted specialized subjects, but do they qualify you as an engineer? Could
you actually step into an organization and function as an engineer? The answer
to that question lies in the education which you have just completed.
How many different types of engineering can you recognize as having
been a part of the training you have received? Think hard. There are more
types than you are aware. Each is a complete field within the general engineering field that you have been studying. Each is a field that requires study as
intensive as that which has been required of you in getting acquainted with
a few fundamentals. Your education has done an excellent job of preparing
you for your further task of becoming an engineer. The next steps may consist
of more time spent at the more formal types of education or it may consist
of the education of experience. But rest assured, there is more to come. A true
engineer has no right to the title until experience has fitted him for the type
of endeavor which he intends to pursue. Previous to that time he has been
trained in basic schools of thought which are definitely a vital necessity to his
becoming an engineer, but which do not qualify him in a particular engineering
field. Until experience has so qualified a man,he is little more than an apprentice
engineer.
An apprentice engineer . . . All this training and work and then to be
thought of as an apprentice. You need not worry, of course, for such is not the
thought when you enter the engineering world. You are accepted on the basis of
your training at an accredited institution as an engineer. Even when accepting
this, stop and talk to yourself just a little, and ask yourself what you really know
about the work you are entering, or better yet, what you do not know. After
a little cogitation, let me ask you one question. Are you an engineer?
A.W.S.

FEBRUARY,1949
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Molten steel: 2,900°F
Molten steel passes from transfer
ladle into electrically heated pouring ladle, left, then through tundish or bafflechamber, which
removes slag.
Casting begins
Heart of the process is the watercooled brass mold, which extracts
heat from the steel with great
rapidity. Steel enters at rate of
twelve tons an hour.
The bar begins to harden
Hot steel bar, with interior still
molten, passes through insulated
chamber which controls freezing
rate—a critical factor in steel
quality.

1,100°F. cooler
Control rolls hold the speed of
bar to about four feet per minute.
Steel which enters mold at
2,900°F., is now down to 1,800°F.

Bars are cut to size
Oxyacetylene torch clamps onto
bar and travels downward with
it. Cutting flame produces bars of
any length up to thirty-five feet.

Photograph: Farrell-Richie Studio
Reproduca from the October issue
9f Fortune Magazine by Special
Permission of the Editors

The job is done
A cradle lowers the cut bars—
now at 1,500°F.—to a horizontal position. Present bars have an
oval cross section of twenty-seven
square inches.
Elapsed time: 15 minutes
Only fifteen minutes after pouring, steel bars are ready for the
finishing mill. Conventional batch
process requires at least eight
hours.

Steel Bv Tim Mile
By Fred Corban, sr., ch.e.
For over a century man has been
dreaming of some day pouring hot
metal into one end of a machine and
having finished products come out
the other end. This desire has stimulated inventive genius to develop
methods of continuously casting
products. Semi-finished non-ferrous
products have been made by this
method for several years. In the past
few years semi-finished steel has been
continuously cast. Whether finished
products can actually be cast continuously is a question for the future,
but semi-finished products are a
reality.
The first machine on record for
continuous casting was patented by
an American, J. Laing, in 1843. He
proposed casting soft metal tubing
through a tube containing a vibrating
mandrel. There is no evidence that
any metal was made in this device.
Fifteen years later Sir Henry
Bessemer actually made a few pieces
of metal by pouring a few pounds
of malleable iron between a pair of
rotating chilled iron rolls. Apparently this idea never was developed further by Bessemer, although he mentioned the possibility of continuous
casting in later writings.
After this work most people felt
that continuous casting of non-ferrous
metals was practical, but they were
inclined to pass up the casting of
iron as too difficult. Many ideas for
continuous casting were proposed and
attempted in the past seventy years.
In the past ten years the practices of
continuous casting have been more
or less standardized and routine industrial operations. It is interesting
to note that the American Metal Co.
uses a vibrating split mold, the old
Laing idea, to cast three-inch-square
copper wire bars. However,this is the
largest size that uses this type of
machine.
The reason for the development of
non-ferrous casting before that of
continuous casting of steel is apparent
when one considers the problems of
continuous casting. The melting point
of steel is much higher than those of
most non-ferrous metals. Besides, in
the casting of steel the erosion, segregation, slag inclusion, and safety factors must all be considered. As long
as the price of steel was low in comparison to the price of non-ferrous
FEBRUARY, 1949

metals, continuous casting of steel the best available material is already
was not of economic importance. The being used. The second, therefore, is
increasing price of steel in recent used.
The mere presence of a coolant on
years is one of the major reasons for
the revival of interest in continuous the other side of the mold is not the
most rapid way of removing heat
casting of steel.
To understand the mechanism of from the metal through the mold.
continuous casting, it is best to con- A better temperature differential can
sider the sections which make up a be maintained by the movement of
casting machine. The most important the coolant against the surface of the
part is the mold; in fact, the mold is mold. The more rapidly the coolant
the thing in continuous casting. First, is moving the more rapidly the heat
the material of the mold must have will be removed from the surface of
a high heat conductivity. Further- the mold.
The problem in the movement of
more, the mold metal must not be
wetted by the liquid steel, that is, the coolant is that quiescent spots
the liquid steel in the mold must may form on the surface of the mold
have a negative meniscus like mer- causing hot spots on the mold. The
cury in glass). The surface of the metal is not cooled evenly then and
mold must be smooth during the will have initial stresses. The flow
casting. Lubrication of the mold to of the coolant is kept as nearly conkeep it smooth has been proposed, stant as possible.
The development of continuous
but actually it is much better if lubricants can be avoided. The lubricants casting of steel was done by Republic
are apt to make porous areas in the Steel Corp. and Babcock and Wilcox
casting and tend to build up on the Tube Co. at the Beaver Falls, Pennsylvania, plant of Babcock and Wilmold and promote sticking.
The proper cooling of the mold is cox. The continuous casting unit is
of importance and its importance in- considered typical of the units that
creases as the rate of casting in- will be built in the future. The unit is
creases. Most of the cooling of the in a 75-foot tower. At the top of the
steel takes place when the steel is tower there is an electric induction
in contact with the mold, a short time furnace. The steel to be cast is introat best. When the casting rate is in- duced into the furnace by a transfer
When
creased, the mold must absorb heat ladle from the open hearths.correct
is
steel
the
of
temperature
the
more rapidly than before. The greater heat could be handled by increas- for casting, the furnace tilts and pours
ing the length of the mold with which the steel into a tundish. See explanais
the steel has contact. However, the tory sketch. The slag in the metal
also
which
tundish,
the
in
removed
chance of disturbing the steel is greatBeer the greater the length of contact. shortens the drop into the mold.steel
the
drop,
short
the
of
cause
When the billet is cooled, it will, of
smoothly and
course, shrink away from the sides flows into the mold
through a
flows
steel
The
evenly.
of the mold so that the billet cannot
surface of
the
and
mold
water-cooled
conof
be damaged after the period
then
steel
The
hardened.
is
steel
the
tact with the mold.
chamber
insulated
an
through
passes
In continuous casting as in still
where the coiling of the billet is concasting, the more rapid the casting trolled.
The billet then passes through
rate the better the surface. The metal a pair of pinch rolls which control
must be brought into contact with
of the billet. An automatic
the mold while the metal is at opti- the speed torch
just below the pinch
acetylene
rate
must
mum viscosity. The cooling
into the desired
billet
the
cuts
rolls
increase with the increase in the lengths. The piece just cut is then
mold
of
casting rate. Since the length
a
in contact with the metal is best not lowered by a cradle into horizontal
•
position.
ways
two
increased, there are only
The mold in the Babcock and Wilto improve the cooling rate: (1), Ininstallation is a 3/16-in, brass one.
cox
the
of
the
crease
heat conductivity
material of the mold, and, (2), in- The coolant is water. The tundish is
crease the effectiveness of the coolant. lined with refractories which will
Continued On Page 18
The first improvement is difficult if
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Campus Survey
By Jayson Brentlinger, soph.
and Jim Gaston, soph.

THE ROSE POLL
By Wayne Walter, jr., m.e., and Denzil Hammond, soph.
With the arrival of a new freshman class in our midst, it
was desired to find the attitude of students toward the
"rivalry" between the freshman and sophomore classes. The
question asked was: "Should freshman hazing as now conducted
be continued at Rose?"
Perhaps hazing is the wrong word to use because the
lakings and care of Rosie are not as rigorous as the actions
usually thought of as hazing. but it still is the word which best
fits. Most students are familiar with the procedure—the donning
of green caps and use of the road to the dormitory leading up
to the liberation day battle.
Do these activities serve a useful purpose? Most of the
students answered yes. The majority said that they added to
the general school spirit. Some even said that this was the only
way in which they realized that they had gone to college.
Those expressing criticism of the system felt that some sort
of less hazardous substitute rivalry should take the place of
hazing. Instead of a tug-of-war which always turns into a brawl
and a liberation day which leaves the campus decorated with
torn T-shirts, some though an organized and spirited program
of competitive sports between the two classes should be adopted.
QUESTION: Should freshman hazing as now conducted
be continued at Rose?
No
Yes
Civilian
77%
23%
Veteran
34%
66%
TOTAL
71%
29%
The lower percentage of veterans favoring the program
might be attributed to greater maturity but it also might be
due to a lack of interest since most of them have not gone
through the "green cap" stage themselves. However, the
show the student body definitely in favor of giving theresults
a hard time. So let's put green caps on their heads, clearfrosh
the
cinder path of their inexperienced feet, and let them know
they've come to Rose. This class rivalry can be used sensibly
to build school spirit to an even higher level.

Jim Bowman Tries a One-hander
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New Prexy at the Helm
The student body was formally introduced to the new prexy, Ford Lee
Wilkinson Jr., by Prof. Carl Wischmeyer at a recent assembly. Mr.
Wilkinson expressed his desire to follow the course that Dr. Prentice set
before he left. As before, the "front
office" will be open to everyone.
The new president was off to a
fine start when he told the student
body that Rose is a civilian institute
now and that it will remain in this
status as long as he is with us.
Mr. Wilkinson has the full support
of both students and faculty to help
him keep the "salt mine" running
and we are sure that our new prexy
will do a fine job.
Radio Club
Some of the club members were
able to get some fine reception on
the new television set on the mezzazine. Both picture and sound were
picked up on one occasion. This is
exceptional since Rose is nearly 200
miles from the closest transmitting
station.
Strickland and "Rev" Olsen gave
an excellent pair of talks on "Building a Portable Rig from Low-Cost
Surplus Material" and "Location of
Faults in a Transmission Line," during the past month.
Pres. Waldo George announced
that the club would make an inspection trip to the Naval Armory next
month.

School Spirit •
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glitatovaien
By Bill Rinker, soph.
The Stratovision broadcasting system, under joint development by
Westinghouse and The Glenn L.
Martin Company since 1945, is an airborne method for transmitting frequency modulation and television
programs over an area 35 times that
normally covered by ground television stations.
The Stratovision system was originated by C. E. Nobles, 30-year old
Westinghouse engineer, to overcome
the "line-of-sight" limitation in television and frequency modulation
broadcasting.
C. E. Nobles, born in Dallas, Texas,
January 8, 1918, grew up in an atmosphere of electrical communications due to the fact that his father
was an engineer employed by the
Western Union Telegraph Co. He
graduated from a school of Electrical
Engineering in Texas with a B.S. in
Electrical Engineering in June, 1939.
Before Pearl Harbor he was assigned to television development by
the Radio Division at Baltimore, July
11, 1939. After making many contributions to restricted war-time radar
designs, he obtained his ingenious
idea when flying over the low flatlands of Texas.In spending long hours
of intense work on military radar
his mind became crowded with details of its operation; therefore, he
looked for radar possibilities in
everything he saw.
The Stratovision system is designed
to solve two of the major problems of

television and frequency modulation
broadcasting. Firstly, it promises to
make coast-to-coast broadcasting of
these services feasible at a reasonable
cost; and secondly it will expand the
service areas to even the most isolated
farm home many years ahead of conventional broadcasting methods.
Television and FM radio waves
travel in a straight line and for all
practical purposes stop at the horizon.
This means that television broadcasts
from the highest practical tower erected on the ground can be received
only from 35 to 50 miles away.
The Stratovision system simply
puts the antenna and transmitter in
an airplane flying in lazy circles high
above the earth, beyond the sight of
ground observers. The shortwave
sent out from this airborne antenna
blankets the earth's surface like a
great inverted ice cream cone and
cover an area approximately 500
miles across or equal to about the
combined area of New York, Pennsylvania, and New Jersey.
Reception of Stratovision broadcasts would be practically free from
interference and distortion, caused
normally by reflected ground waves
and the numerous amplifications relaying stages required by any previously proposed system to carry television and FM brodcasts over a comparable area.
Stratovision has delivered usable
television picture and sound signals
over a distance of 250 air-line miles

Areas To Be Served By The Proposed Service
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from an altitude of 25,000 feet.
FM data have been obtained on
transmission in the new band above
100 megacycles by a constant recording of field strength of a carrier
wave, both modulated—that is, with
voice or music superimposed — and
unmodulated.
The Stratovision system is the most
economical yet proposed. Oddly, as
the height of a television of FM antenna is increased the amount of
power required to deliver a usable
signal throughout the 500-mile-wide
receiving area covered by a planeborne transmitter, 30,000 feet in the
sky, is only one-fiftieth as much as is
needed by a 50 kilowatt transmitter
on the ground covering an area only
100 miles in diameter.
Four television and five FM transmitters on each plane would carry
four television and five FM programs
simultaneously. This combination,
however, is predicated only on economy of operations and could be
changed at will without altering technical aspects of the system.
A coast-to-coast network for relaying television and FM programs from
plane to plane between New York
and Hollywood would require stationing eight such stratosphere planes
above strategic areas spanning the
continent. To provide comparable
service by ground installation would
require approximately 100 costly relay towers and hundreds of transContinued On Page 20

B-29 With Antenna Installed
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"el
By Paul D. Ford, jr., e.e., W9K0J
The author wishes to thank the
American Radio Relay League for
contributing much valuable material.
Probably some of you have tuned
your radio receivers through that
portion of the dial marked "amateur",
only to hear a mysterious jumble of
dots and dashes or perhaps a voice
conversation that didn't quite make
sense to you, broken up as it was by
such phrases as "Well, Old Man,
how's my modulation", or "I hooked
a VP7 on 20 last night". You probal?ly listened for a moment or two
and decided that the amateur bands
were a waste of time for you.
Page 10

That is only natural. The average
conversation of the radio amateur
holds no more interest for the outsider than does the passing conversation one might hear on a bus or in a
hotel lobby. In fact, if the amateur
tried to broadcast entertainment, he
would be violating the provisions of
the federal government license necessary for the operation of any amateur station.

by to be indulged in during one's
spare time for the love of the work
and the pleasure it returns to the individual." Any citizen of the United
States can obtain the necessary licenses to own and operate his own
amateur station. All that is required
is to pass a government examination
covering basic radio theory and law
along with a code test. The latter tests
the applicant's ability to send and receive the International Morse code at
the rate of 13 words per minute.

Amateur radio is unique in history;
nothing quite like it has ever existed
Upon receiving his license, the
before. Webster might define it as,
"the pursuit of radio, not as a busi- amateur may communicate with felness or means of profit, but as a hob- low amateurs all over the world. BeTHE ROSE TECHNIC

ing a radio amateur is in reality being a member of one of the most
wide-spread and populous fraternities
in the entire world. During the war
many amateurs while overseas were
able to meet in person people who
had been their friends for years via
the airways. Amateurs with lowpower transmitters daily converse
with friends they have made in Europe. Asia, South America, etc. This
indeed is a fascinating hobby!
It was Marconi who provided much
of the early inspiration for amateur
radio around the turn of the century.
Some of the older people remember
the day, back in 1903, when Marconi
first transmitted the letter "S" across
the Atlantic Ocean — a miracle that
threw both continents into wild commotion. The older heads murmured
in awe and consulted their Bibles.
Many young experimenters, on the
other hand, saw something that was
far more fascinating than the static
machines, telegraphs, and other electrical apparatus that they had been
experimenting with. These men attempted to duplicate the experiments
of Marconi and they were successful.
Amateur radio was born.
After the thrill of the first radio
contact, the amateurs settled down
to the business of developing themselves into excellent operators, and
improving their equipment to extend
their ranges. They adopted the "relay" method of distance communication — an amateur wishing to get
in touch with another station located
outside of the range of his equipment
would contact a station somewhere
between the two stations to act as a
go-between. From a modest beginning
as a form of experimentation, amateur
radio grew to take on more and more
a communications aspect.
One evening in March, 1914, the
late Hiram Percy Maxim, of Hartford, Connecticut, famous scientist,
inventor, and ardent radio amateur,
was sitting in his station. He wanted
to communicate with a fellow amateur in Springfield, Massachusetts,
from whom he desired to purchase a
piece of equipment. As his transmitter
was not capable of reaching Springfield directly, he contacted a station
midway between the two points in
Windsor Locks. Mr. Maxim then asked this station to relay the message.
It was done, and a reply received
promptly. There was something about
this much used principle of relaying
that set him thinking.
The next morning when he arose,
he was turning over in his mind the
events of the previous evening. While
driving to work, an idea dawned.
This relaying of messages was a common bond between amateurs and
FEBRUARY, 1949

could serve as a foundation for organization of hundreds of amateurs
throughout the country. His idea met
with enthusiastic response at a meeting of the local radio club. With the
assistance of several others, he set
about forming an organization which
they called the American Radio Relay
League. This league was destined to
become the national body of the amateur fraternity. Amateurs, eager to
group together under a common banner,joined and supported the League,
and soon networks were established
covering the country.
Amateur radio is a notably fertile
field for ideas such as this, and the
adaptability of the amateur in putting
new ideas to work is a constant
source of wonder to the more staid
workers of science. One reason for
this is the amateur's progressiveness.
The amateur keeps his station
abreast of the science. When one
amateur discovers a method of improving his transmitter, he will spread
the news over the air. Thousands of
amateurs use their own stations as
guinea pigs to test a new scheme, and
if it has merit, it is adopted almost
overnight. After the first World War,
for example, amateurs took renewed
vigor in their attack on the mysteries
of radio. The war had served to introduce many to the vacuum tube, and
it was found that in place of the oldfashioned and bulky spark sets, these
quiet tube transmitters and receivers
greatly increased the range of communication. The power required was
only a small fraction of that required
for the spark sets to cover the same
distance, at the same time these tube
transmitters did not sound like the
interior of a boiler factory. The
change from spark to tube began
and the spark transmitter became a
legend of the old days.
As time went by amateur stations
spanned the country and carried on
actual communication from coast to
coast without any intermediate relay
stations, which had been necessary
in the earlier days. In all attempts
of inter-continental communication,
however, the ocean proved to be a
wall of silence. More power was not
the answer, for many amateurs were
already using the legal limit of one
kilowatt. The receivers were the best
of the day. The solution must then lie
in the wavelengths that were used.
The law prohibited the use of a longer wavelength, and some engineers
had said that a shorter one than 200
meters, to which the amateurs had
been assigned in 1912. was of no
value. The same engineers had been
wrong before. though, because they
had said that 200 meters was useless.
Early amateur tests on 130 meters

were encouraging. In 1923 a series of
organized tests were conducted on
wavelengths to 90 meters. It was
noted that as the wavelength was
shortened, the results became increasingly better. It looked as though
the amateurs had discovered something.
In November, 1923, after months of
careful preparation, two way transAtlantic communication was accomplished on a wavelength of 110 meters! The next few years brought forth
many startling developments. Adventurous amateurs dropped down to
the so-called ultra-short-wave of 40
meters, and communication with
Australia and South Africa became a
reality. They didn't believe 20 meters
would be of any value, but it was tried
and responded with the unexpected
property of long distance daylight
communication.
From that time to the present represents a period of unparalleled
achievement. World-wide short-wave
communication became almost an
everyday event. Foreign country after
foreign country came on the air with
new amateurs, and the need for a
world-wide organization was seen.
Consequently, the International Amateur Radio Union was formed.
Foreign countries, however, with
their government monolopies of communications systems, have not been
as sympathetic with the amateur as
has the United States. A few countries do not allow any type of such
private operation, and with the exception of most of the Americas, who
have followed our lead, not one other
country allows its amateurs the privileges which we in America enjoy.
For example, we are permitted to use
a maximum of 1000 watts power to
our transmitters, while most other
countries limit their amateurs to 200
watts or less. In practically every
other country of the world, amateurs
must pay a fee for their licenses. We
are allowed use of more frequencybands than most. other countries.
Along with the spirit of fraternalism, amateurs have developed a language of their own. To enable themselves to send the most intelligence
with their keys in the shortest period
of time, they have devised abbreviations for commonly-used words and
phrases. This is in addition to the
procedure signals prescribed by regulations or adapted from telegraph
operation. For example, "73" means
"best regards" and "88" means "love
and kisses.' One amateur bids goodbye to another with 'CUL," which
means "see you later." A young lady
i s a "YL" before marriage and either
"OW" or "Ex-YL," after marriage.
Continued On Page 24
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Research and Development
By Dale Carey, soph.
and George Eddy, soph.
New 1949 V-Eight
Cadillac Engine
The most striking feature of the
new 1949 Cadillac is the adoption of
the high-economy, high-compression,
high-speed valve-in-head engine. The
new engine resulting from more than
ten years of experimental testing, is
an advanced type 90-degree V-8 with
a simplified system of hydraulic valve
lifters.
The engine develops 160 hp and is
said to yield an increase in fuel
economy of 15 to 20 percent over
previous models under most driving
conditions.
From the standpoint of performance, the new car is said to accelerate
from a stop to 80 mph in 30 seconds
with full throttle on a level straightaway. Contrary to conventional experience fuel economy gain increases
at higher road speeds, the gain being
higher at 80 mph than at 20 or 40
mph. The engine will give this performance with the ordinary premium
or high octane fuels available at
service stations.
The new engine dispenses with an
oil filter, relying upon the unique design of the lubrication system and the
Floto-type oil level screen to maintain
cleanliness. The combustion chamber
of the engine follows advanced principles to promote better combustion
and combustion control.
With its increased thermal efficiency the engine rejects about 20
per cent less heat at 70 mph and this
is reflected in a reduction both in

size and weight of the radiator.
The more powerful 1949 engine
now weighs approximately 200 lbs.
less than the previous L-head engine.
To a large extent, the compactness
of the valve-in-head construction is
responsible for the decrease in height
and weight of the engine. The reduction in cast iron has also been responsible for the saving of weight.
The cylinder block is considerably
lighter because of deliberate design
effort coupled with much shorter
cylinder bores. To this may be added
the gain from making the upper section of the flywheel housing as a part
of the crankcase upper structure. The
oil pan, valve covers, tappet cover,
and timing gear cover consist of light
stampings, contributing to lightness.
From a service standpoint the new
engine is said to be superior in affording accessibility, particularly with respect to accessories. For example, the
generator is mounted high on the
right side of the block. The carburetor
is at the top center; the fuel pump
is at the front over the block. The
ignition distributor and coil are
mounted close together at the top rear
end.
All of the usual hose connections
except those to the lower and upper
radiator tanks have been eliminated
by the development of a one-piece
casting combining the water pump
housing and inlet and outlet water
manifolds.
Snow-Melting Highway
The dream of every motorist and

This front quarter view shows
clearly the clean
design of the new
high compression
Cadillac V-8 engine. It has the
highest compression ratio of all
standard automobile engines.
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every highway engineer — a snowmelting highway — is about to be
opened for use in the town of Klamath Falls, Oregon.
In the first application of radiant
heating principles to a public road,
the highway will be heated in bad
weather by hot water from an underground spring circulated through a
network of welded wrought-iron pipe
Holden Is AustralianBuilt Automobile
Beginning of production of the first
Australian-built automobile — the
Holden—was announced recently.
The car will be produced by General
Motors in its Australian plants.
Details of the Holden, the first car
designed specifically to meet Australia's motoring needs, were released.
The car is currently being produced
in one model, a four-door fivepassenger sedan, and has a 103-inch
wheelbase with an overall length of
172 inches. It has a curb weight of
approximately 2,200 pounds and is of
integral body-frame construction.
Tests on four prototype cars, aggregating 236,750 miles, reveal that the
Holden has flashing acceleration, wide
high-gear driving range, high maximum speed and unique operating
economy.
In recent tests of two Holdens, over
a 600-mile course of varying terrain,
at varying speeds, more than 20 miles
an American gallon was recorded, a
figure which hitherto only "baby"
cars have achieved.
Another important feature of the
Holden is its ample road clearance of
81/2 inches minimum, for big clearance is vital on Australian country
roads. Despite its clearance the overall height of the car has been kept to
only 61-N inches.
The engine is a six-cylinder, overhead valve type with three-point rubber suspension. It has a capacity of
132.5 cubic inches with a bore and
stroke of 3"x3/
1
2". Its rating is 21.6
horsepower with development of 60
brake horsepower. There are four
main bearings and high pressure lubrication is used.
The brakes are hydraulic on four
wheels, and give self-servo action on
both forward and reverse braking.
The wheels are 15 inches, carrying
5.50 4-ply low-pressure balloon tires.
THE ROSE TECHNIC

They have what it fakes
ELEPHONE LINEMEN have the traditional

T

Bell System spirit of service that aims to
"get the message through." They also have what
it takes in the way of equipment and supplies.
Their wires, cables, poles, tools and countless other things are provided by Western
Electric—maker or supplier of practically everything used in your telephone service. We carry
stocks of 31,000 different items to help all Bell

telephone people, not only to do their daily
job of maintaining and expanding telephone
facilities but also to meet sudden emergencies.
• Western Electric has been a part of the Bell
System for many,many years—ever since 1882.
Our people share in the System's spirit of
service. We,too, are always ready to answer the
unexpected hurry call—to help"get the message
through" for you.

MANUFACTURER

PURCHASER

DISTRIBUTOR

of telephone apparatus for
the Bell System.

of supplies for Bell
Telephone companies.

of Bell telephone appara- of Bell System central
tus and supplies. office equipment.

INSTALLER

A UNIT OF THE BELL

FEBRUARY, 1949

SYSTEM SINCE 1882
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Alumni News
By Edward Meagher, Sr., ch.e.
Mort Hief,soph., Bill Bannister,soph.,
and Richard J. Kuehl, soph.

Thomas A. Duwelius

Thomas A. Duwelius was born in
Elkhart, Indiana, where his mother
still lives, in 1924. He attended Elkhart High School where he was a
member of the Honor Society, served
as business manager of the high
school annual, and played basketball.
Mr. Duwelius graduated in 1942 and
the same year entered Rose Polytechnic Institute. In 1943 he married
Miss Rosemary Koch, then a student
at Indiana State Teacher's College.
Then came the Army Air Corps. As
a 2nd lieutenant he served in the
capacity of a radar navigator.
After his discharge, Mr. Duwelius
returned to Rose, graduating in 1946.
He is a member of Alpha Tau Omega,
Tau Beta Pi, and the American Society for Civil Engineers, in which
he has won a Junior Membership
Award. Since his graduation, Mr.
Duwelius has been serving as an instructor in the civil engineering department at Rose. His home is at 531
North Eighth Street in Terre Haute.
Although he has no special hob-

bies, Mr. Duwelius is a very interested sports fan. As to the future, he
plans to attend graduate school and
someday would like to work at stress
analysis in the aircraft industry.
Mr. Duwelius would like to see the
new instructors become better acquainted with the underclassmen; he
says this would be a big improvement
at Rose. When asked what he thought
was the value of an engineering education at Rose, Mr. Duwelius said the
student was taught the important
quality of knowing how to think.
He also felt that instead of one finding how much one knows, at Rose the
student begins to realize how limited
his knowledge is and is given the
chance to do something about it.

Norman Tucker and Miss
Lucylie Hartley were
united in marriage January 6, 1949. Mr. Tucker is manager
of industrial sales of the Elgin Softener Corporation of Elgin, Illinois.

35

37

Lt. Col. Harry Halberstadt is now studying a
course in Industrial Administration at the USAF Institute
of Technology, Wright-Patterson AF
Base, Dayton, Ohio. The purpose of
the Institute of Technology is to properly educate young officers in the
fields of engineering to assure effective research, development, and procurement for the U.S. Air Force.

Mr. and Mrs. William Sibley Mitchell of Charlotte,
North Carolina, are anwho was nouncing the birth of their first born,
tic incharge.
idietnrh
uresD
A
virctehp
Margaret Leslie, on Sunday, Decemof production of the Baker ber 12, 1948.
Caston Oil Co. of Jersey City died
Lester Folsom has gone to
January 11, 1949 at his house in
work for the Pacific TeleSouth Orange, New Jersey.
phone and Telegraph in
Fishback
Ri o
is
Mr.
noFrederickretiredr
Angeles division. He took an
Los
the
busion-the-job training program for six
ness and is living in the months and is now working as an
West. A tentative address is
assistant engineer in the Outside
c/o Eli Mirasol Hotel
Construction Department.
Plant
San Barbara, California
John Mitchell is taking the
Edwin S. Flarsheim of
9
Firestone trainee course at
Cincinnati, Ohio, died reAkron, Ohio, prior to his
cently. He was president
to the Firestone plant at
transfer
of the Liebel-Flarsheim Co.
Noblesville, Indiana.
George David Boaz of Chicago was
3
0 Carl Ehrenhardt has returned to Terre Haute married to Miss Julia Shahadey on
and is now connected with Sunday, January 16, 1949. Mr. Boaz
is employed as an electrical engineer.
the Winslow Scale Works.

$92

44

$02

'47

16

48

Buettner Shelburne Machine Company, Inc.
Exclusive Manufacturers of Supplies for Electrical
COAL MINING MACHINERY
TERRE HAUTE, IND., U.S.A.
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General Electric is not one business, but an organization
of many businesses, offering opportunities in virtually
all the professions. Here three G-E men brief the careerpossibilities which the company offers to the engineer,
the x-ray specialist, and the business trainee.

ENGINEER IN MANUFACTURING
C. H. Linder (Texas), Assistant Manager of Manufacturing,
Apparatus Dept.: "An important part of my work is concerned with developing men for Manufacturing Management. We believe this is done best by having young men
serve 'personal apprenticeships' to seasoned, successful
managers. This principle is the basis of our company's
Manufacturing Leadership Program, which offers individualized training, job rotation, and a bright future in a
fascinating field."
•

X-RAY SPECIALIST
R. F. Wilson (Yale), of the Coolidge Laboratory, G-E
X-Ray Corp.: "There's a double satisfaction in helping to
develop x-ray apparatus, tubes, electromedical equipment.
One is that you're contributing to a technology having
direct benefit to humanity. The other is the challenge of
unusual engineering problems in a rapidly growing field.
There's room for electrical and mechanical engineers,
physicists, chemists, chemical engineers, and industrial
designers."
.MIN. IMO 111••• MMI OMNI NINO

BUSINESS TRAINEE
John McCallister (Indiana), student in the Business Training Course: "When I graduated as an accounting major, I
was faced with the usual choice: public or industrial accounting? I chose industrial accounting with General Electric and, after a year of increasingly responsible work in
Tax Accounting and interesting study with other business
administration and liberal arts majors in the BTC,I'm more
sure than ever that it was a good choice."

For further information about a BUSINESS CAREER with General Electric, write Business Training Course,
Schenettad N. Y -- a total, in Tf(iiNi
ad N. Y.
.0„,„" Division
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Fraternity Notes
Men of Rose
May we call
attention to our

Complete
Printing Service

Rapid, accurate
execution of your
printing requirements
at reasonable prices

Moore-Langen
Ptg. & Pub. Co.
140 North 6th St.
TERRE HAUTE,IND.
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Robert Ragsdale now has his tenmeter radiotelephone transmitter on'
Last December, on Friday the the air from the house.
Bob's call is
seventeenth, the fraternity held its W9DUS. Yes, DUS
does
everything.
annual Christmas dance at the Hotel
The house took on the new look at
Deming. Over one hundred couples
danced to the music of Leo Baxter the beginning of this term. The Sigma
and his Orchestra. Replicas of the Nu Mother's club purchased and intraditional fraternity paddle were stalled for the fraternity a new set of
venetian blinds.
given as favors.
Our social activities also included
a Christmas stag party on December Alpha Tau Omega
221. Brothers Hogg and Kuehl made
Gamma Gamma bowed out of the
the arrangements for the entertain1948 social whirl with a flourish,
ment and refreshments.
On January 14, a going-away party staging its annual Christmas Formal
was held for those graduating this in the Mayflower Room on the night
January. Brother Boyd concocted an of December 17.
excellent ice-cream punch for this
The chapter brought many of its
occasion.
distinguished guests along to the
New officers for the next six months house after the
music stopped, for
were recently elected. These are baked ham
and coffee, and all who
President Dave Smith, Vice President were on
for the evening agreed
Richard Fairbrother. Treasurer Ron- it was a hand
whopping success. Thus 63
nie Lange, Secretary Bill Tilton,
Ritualist Ted Sterne, and Social Gilbert closed its door on the winter
social season.
Chairman Jim Boyd.
The fraternity extends congratulaEscaped from the fold since comtions and best wishes to Mr. and Mrs. mencement morning are several of
Robert Bitting on their recent mar- our brave little band who are trying
riage.
their wings in the big bad world.
Rudely pushed from the serenity of
Sigma Nu
college life into the bustle of industry
"Love is Sweeping the Country" to make way for the throng of enteris the title of a popular show tune. ing greencaps, the following brothers
Living proof of the truth of the title have been stricken from the active
of that song is Waldo George of Beta roster and added to the long list of
Upsilon. On January 23, Waldo mar- Gamma Gamma alumni: Carl Lesher,
ried the former Miss Beverly Ewing Dave Mullen, F. A. Schmidt, Al
of Kokomo, Indiana. After a brief, Schairbaum, Jim Bowman, Amy
between-term honeymoon they are Hannum, Gordon Hayes. Harry
making their temporary home here Lucas, and Marty Newman. With
in Terre Haute.
these departing brothers go the chapLast term saw the regular Hell ter's best wishes and all good luck.
Week and formal initiation cereAlso taking leave of our humble
monies for the following men: Jack home, yet casting his lot with a kindBailey, Gurdon Huntington, Jr., er (?) fate, is brother Bob Cassidy,
Arthur Lusty, Kenneth House, Wil- who took as his bride last month
liam Kallensrude, Robert Kriz, Rob- Miss Jean Burnett. Bob and Jean
ert Bohrman, Harry Plew, Donald have elected to take their bread and
Moore, Jack Marshall, Robert Kahl, hoard next door to the Sigma Nu
Ervan Miese, Thomas Leathers, and house, on North 8th Street. May
Harold Skelley.
Heaven protect them in their new life.
Robert K. Childress is back in
school this term after working for a
Alpha Tau Omega will jump into
term as student engineer with the the 1949 calendar of social activity
Kenny Construction Company.
as vigorously as it polished off last
At the end of last term, Beta Up- year's, when the local chapter will
silon lost five good men by gradua- play host to the six chapters of Midtion: Ben Richardson, Curtis V. Hin- west Province XVII on State Day in
ton, Paul E. Wible, William A. Phil- March. To condition ourselves in the
lips, and Francis X. McDonald.
social graces, Social Chairman Carl
All the radios at the fraternity Hildebrand plans several events in
house are really humming, and with the meantime, among them a jukegood reason. Amateur radio operator box dance at Edgewood Cabin.
Lambda Chi Alpha
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Drop Forge Division Operations

WILLYS-OVERLAND MOTORS, INC.
Emphasize Speed of G45
SPEED HEATING of small billets for drop forging
demonstrates the speed of GAS .for production-line
operations requiring a flexible, controllable fuel.
Drop Forge Division engineers and metallurgists,
working with the furnace manufacturers, devised a
simple Gas-fired, continuous-cycle billet furnace with
the following characteristics and capabilities:
• Billet Temperatures-2,200°-2,300°F
• Billet Heating Time-4 minutes normal (can be regulated
as required in production schedules)
• Billet Discharge Rate-440 per hour, on 4-minute cycle
• Piece Dimensions (Average)-1"-2.5" thickness or diameter for rounds, squares, or flats up to 10" in length
.Furnace Heat-up Time-2,500°F in 15 minutes after initial
lighting

Quite as important as the productive capacity of

the furnace are results of high-speed billet heating
with GAS—
• Uniform temperature of billets improves workability in
forge
• Reduced scale minimizes abrasion in dies
.Flexibility for different sizes and shapes without costly
equipment changes
.Economy of operation, of fuel costs, and of equipment
investment

This application of modern Gas Equipment in an
important production-line process is just one of the
contributions made by GAS to industrial progress.
There are many other heat-processing operations such
as annealing, normalizing, stress-relieving, case-hardening, in which the productive flames of GAS have
established records for productioneering. They're
worth 'investigating.

Gas Manifold
and Distribution
Headers
Longitudinal section thru billet heating
furnace shows simplicity of equipment
Section Drawing courtesy of Surface
Combustion Corporation, Toledo,Ohio,
manufacturers of the billet heating
furnace.

AM EIRICAN GAS ASSOCIATION
420 LEXINGTON AVENUE
FEBRUARY,1949
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Concluded From Page 7

and shrinking as it solidifies, will pull
away from the center. The additional
heat would assure enough liquid
metal to fill these cavities as they
form.
The steel in the Beaver Falls plant
is being cast at the rate of 12 tons
per hour. The temperature of the steel
as it enters the mold is 2900° F and
the temperature of the billet at the
pinch rolls is 1825° F.
Looking at continuous casting in
comparison to conventional practice,
continuous casting has a tremendous
economic advantage. The steel for
continuous casting comes directly
from the open hearth and the product
is ready for use in the rolling mills.
This one step of continuous casting
eliminates the pouring of ingots, the
stripping of ingots. the soaking pits
for heating the ingots, and the blooming mills needed to make the ingots
into shapes that the rolling mills can
use. The difference between the
initial cost and maintenance costs of
a continuous casting unit and those
of soaking pits and blooming mills is
great.
Continuous casting can also be used
in solying another problem of the
steel industry. The market of the
steel industry is becoming more and
more widespread. If small local plants
for areas having populations of two
million or more could be established,
part of the additional cost in steel
because of the Supreme Court's ruling that steel products must be sold
The Soaking Pit Is Typical of the Expensive Equipment
f.o.b. mill could be eliminated. The
Which Continuous Casting Eliminates
capacity of such a mill could be two
15-ton arc furnaces operating on a
not wear excessively with the con- vent oxidation of the metal. A mix- staggered casting schedule so that
tinuous flow of metal through the ture of 93 per cent argon and nitro- one furnace would be tapped every
tundish. The size of the tundish is gen, 6 per cent hydrogen, and 1 per two hours. A small rolling mill would
also a problem. The tundish must be cent carbon dioxide, oxygen, carbon produce flats, wire, rods, shapes, etc. ,
large enough to allow the complete monoxide, and methane has been for consumption in the local market.
separation of the steel and the slag used in this space.
Some additional work is necessary
and any included gases in the metal.
The suggestion has been made that before any such unit could be built,
However, the steel will cool exces- the insulated area below the mold but such a goal is in sight for the
sively in a tundish of this size. The should be made a furnace. This will steel industry.
answer to the problem seems to be prevent cavities from forming in the
Continuous casting may not revoluan electrically heated tundish.
center of the billet. Cavities would tionize the steel industry, but steel
The space above the metal in the form otherwise because the billet, producers may be greatly helped by
mold is filled with inert gases to pre- which is solidifying from the outside it in this age of ever-increasing costs.

GENE PERRY
All Kinds of Insurance and Bonds
Page 18

128 S. Sixth St. - C-2277
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Into your living room comes the "Age of Electronics"—through radio
and television research achievements of RCA Laboratories.

l 42 VOW" 1.71/42
Research C2Me5 10 &e

0'01'12

Turn on your radio, tune in a televi- of RCA Laboratories. Super-sensitive Image
kinescope
sion set — as simply as that you have Orthicon television cameras and
"picture tubes" for receiving sets and radio
completed the final step in a long chain
relays are RCA firsts.
of research and invention...
Actually, these are just a few of the
In a generous measure, your new com- hundreds of examples of RCA leadership
mand of sound and sight comes from re- in radio and electronic research and engisearch conducted at RCA Laboratories neering "know-how"... that give value
and made available for useful purposes. beyond price in any product or service of
Almost every single major advance in RCA or RCA Victor.
radio and television during the past 30
years was pioneered by RCA.
A few examples of RCA leadership: allelectronic television, the all-electronic radio
receiver, and the Victrola radio-phonograph.
The iconoscope, television's electronic "eye,"
was developed by Dr. V. K. Zworykin — now

When in Radio City, New York, you are cordially invited to visit the radio, television and
electronic wonders at RCA Exhibition Hall,
36 West 49th Street. Free admission. Radio
Corporation of America,RCA Building,Radio
City, N. Y.20.

Continue your education
with pay—at RCA
Graduate Electrical Engineers: RCA

Victor—one of the world's foremost manufacturers of radio and electronic products
—offers you opportunity to gain valuable,
well - rounded training and experience at
a good salary with opportunities for advancement. Here are only five of the many
projects which offer unusual promise:
• Development and design of radio receivers (including broadcast, short wave
and FM circuits, television, and phonograph combinations).
• Advanced development and design of
AM and FM broadcast transmitters, R-F
induction heating, mobile communications
equipment, relay systems.
• Design of component parts such as
coils, loudspeakers, capacitors.
• Development and design of new recording and producing methods.
• Design of receiving, power, cathode
ray, gas and photo tubes.
Write today to National Recruiting Division, RCA Victor, Camden, New Jersey.
Also many opportunities for Mechanical
and Chemical Engineers and Physicists.

M4LL/0 CORPORA WON of AMER/CA

fl/odd Leader 1/7 Radio —
FEBRUARY, 1949
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Siswood's

TOMORROW'S MILLING
DEMANDS —

The Sterling Store of Terre Haute
Since 1877

No. 2 Vertical
Milling Machine

• GORHAM

.5 HORSEPOWER

• TOWLE

• REED & BARTON
... embodies all the features of the No. 2 Vertical
Light Type Machine. In
addition it has greater
throat distance — a No.
50 Milling Machine
Standard taper hole in
spindle — suitable spindle
speeds for larger cutters
—and ample power plus
rigidity for work requiring
heavier cuts.
Engineered for smooth,
powerful, cutter driving;

• WALLACE
• LUNT

• INTERNATIONAL

NATIONALLY ADVERTISED WATCHES
antifriction bearings support
all shafts in speed train; independent all-gear drives. Features like these assure highlyaccurate production and long,
trouble-free performance.

p13•Si

• OMEGA

• ELGIN

• HAMILTON

• ROLEX

• BULOVA

• WALTHAM

BROWN & SHARPE MFG. CO.
Providence 1, R. I., U. S. A.

Sigwood's
20 N. 6th

BROWN & SHARPE
HERM RASSEL
Tailor and Haberdasher

Crown Hat Shop
15 South 7th

Page 20

gbiatattaiafrt
mitters.
The eight planes in the Stratovision relay system might fly over
New York, Pittsburgh, Chicago,
Kansas City, Curtis, Neb., Leadville,
Colo., Salt Lake City, and Los Angeles, linking logical talent centers in
New York and Hollywood. By adding six more planes over Durham.,
N. C., Atlanta, Memphis, Dallas,
Sacramento, and Portland, Ore., it
would be possible to provide Stratovision coverage for 51% of the nation's area and 78% of its population.
Similarly, 100% coverage might be
attained by adding more planes.
Stratovision holds promise, too, of
a mighty bulwark of employment as
expanded television and FM coverage
creates the need for receivers with
which to enjoy these new services.
Its influences on everyday living may
well become as far-reaching as those
of radio broadcasting itself which was
introduced by Westinghouse at
KDKA 28 years ago.
Experiments show that a Stratovision system is completely workable
in any of the several television and

Continued From Page 9
FM frequency allocations by the FCC.
Operation improves, however, in the
higher frequencies and this means
that the system will hasten the day
of practical color television.
Discussing details of the system,
Mr. Nobles, its young creator, said
programs would be originated in conventional ground studios connected
with plane transmitters by a special
beamed-type ultra-shortwave radio
link, much like those used in radar.
Similarly beamed plane-to-plane connections would be employed to form
the nation-wide high-altitude relay
network.
The only advantage in mounting
several transmitters in the same plane
is to provide greater choice of programs and for economy of operation,
since each transmitter would function as a separate station. The power
to operate all nine transmitters and
all monitoring and relaying equipment can be provided by each plane's
engines.
For example, best reception requires that the antenna of each reConcluded On Page 22
THE ROSE TECHNIC

These
engineers help
build sales
Attached to our sales department is a large
group of college-trained technical men—industrial lubrication engineers, automotive engineers, and others. They help to keep up production in our customers' plants. These men
are oursales engineers.They serve industry by:
... surveying the lubrication requirements of
paper mills, mines,steel mills, metal and wood
working factories, process industries, and the
like.
... helping production engineers select cutting oils, drawing compounds, and quenching
or tempering oils.
... aiding power plant men to get more efficient operation of turbines, Diesels, or re-

ciprocating steam engines.
... solving operating problems of equipment that must work under extreme heat,
cold, moisture, or other adverse conditions.
... working with engine and machinery
manufacturers to set up instructions for
lubricating their equipment.
... analyzing problems for operators of
fleets oftrucks,buses,or construction equipment.
Our business is one in which engineering has
many and varied applications. Sales engineering has a direct bearing on the satisfaction given by our products. Naturally, it
rates high with us and with our customers.

Standard Oil Company

STAN DARD

(INDIANA)
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(
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Enjoy delicious Borden's ice
cream in your own home. Your
neighborhood Borden dealer
Has your favorite flavor in the
handy pint package.

"If it's Bordens —
it's got to be good!"
531 N. 5th St.
Terre Haute, hid.
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ceiver have directional characteristics
and be pointed directly toward the
transmitter antenna. This means that,
for best results, the antenna for each
ground receiver must be movable,
and each receiver equipped with a
mechanical device for bringing its
antenna to bear exactly on the transmitter of each new station from which
a program is desired.
In addition to its high-altitude
planes, each broadcast location would
have a smaller plane equipped to act
as a flying remote pickup unit. This
plane would be availp.ble to cover any
special event or emergency within
the location's 103,000 square mile
area, relaying television and FNI programs to the parent plane for local
broadcast or for nationwide network
presentation.
Reception will also be improved by.
Stratovision's ability to drastically

reduce distortion resulting from repeated amplification. Each repeater
station adds its quota of distortion to
a television or FM program. Any
ground system because of its many
repeaters would, therefore, build accumulated distortion. But since the
Stratovision network would require
only fourteen relay points, it would
eliminate much of this problem.
The real key to Stratovision operation is its ability to take an antenna
high into the sky. William D. van
Zelm, chief of new design for the
Martin Company,says that it presents
no radical problems of aircraft design
or operation. He regards the system
as opening a new frontier to aviation,
and points out that Stratovision transmitters for television and FM service
represents one more in the long list
of major services which aviation is
providing for mankind.

GET YOUR DATE!
MAKE YOUR PLANS!

"For the wearin' o' the Green'
SAINT PAT'S DANCE

•
•

I
.

Louisville Bridge & Iron
Company
Incorporated 1865

Engineers, Fabricators and Erectors of Steel Bridges,
Steel Buildings
Stock Steel for Prompt Shipment

Offices: 1 1 th and Oak Streets
Louisville

Kentucky
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The story of
A CHEMICAL ACHIEVEMENT

Cellophane has become the nation's symbol
for modern packaging. Since 1927,continuing
research has developed overfifty different types.

How Du Pont scientists
found a way to
Moistureproof Cellophane
There's no secret to Du Pont's successful system for making chemical
discoveries. It is simply research
through teamwork.
As each new problem in research
arises, it is tackled by men and
women whose training and skill qualify them to master it. Backed by
ample funds and facilities, they are
continuously extending the field of
scientific knowledge.
Take the case of moistureproof
Cellophane.Plain,transparent Cellophane was strong, clear and protective. As a packaging material it had
eye appeal. Its uses were limited,
however. Perishable foods wrapped
in this cellulose film were protected
from contamination and were good
to look at, but they did not retain
their freshness. They either lost or
absorbed moisture,depending on the
nature of the food and atmospheric
conditions.
That was a challenge to Du Pont
research people. They set out to find
materials that would moistureproof
Cellophane without materially affecting its thinness or transparency.
After developing a basic test to meas-

This is a booklet you
shouldn't miss
Before deciding on
your first job,send for
your free copy of"The
Du Pont Company
and the College Graduate." Describes opportunities for men
and women with many
training.
Explains how intypes of
dividual ability is recognized and reunder
warded
the group system of
operation. Address: 2518 Nemours
Building,Wilmington 98,Delaware.

Dr. Hale Charch, Ph.D., Ohio State '23, reenacts discovery of moistureproof Cellophane
film. Bag at far right held water for weeks;
other control bags showed evaporation.

ure moistureproofness, they tried
various procedures—adding ingredients to Cellophane dope before casting, impregnating sheets in baths
and coating the film.
Coating showed the most promise.
Had you been a member of the research team on this job, you might
have helped mix and test several
hundred different coating formulae
over a 10 months' period. With successful coatings in sight, a small
pilot operation was set up. Then—
to make sure the new Cellophane
was right—doughnuts, cookies and
cakes were wrapped in it and sent
to market. Finally, engineers were
called on to design machinery for
full-scale operation.
Now everything from chewing gum
to porterhouse steaks is being sold in
moistureproof Cellophane. Another
scientific achievement is helping
change the food packaging and food
buying habits of America!
Using your training at Du Pont
Diverse problems call for diversified
talents. At any one time, there are
hundreds of interesting projects under way in the Du Pont laboratories.
You may be trained in chemistry,
engineering or physics. You may
have studied in the fields of botany,
entomology, parisitology, pharma-

WRITE TODAY for //The Du Pont Company and the College Graduate
FEBRUARY,1949

Cellophane is made by extruding viscose
through a slit into an acid bath where it coagulates into sheets. Moistureproofing follows.

Organic Chemist M. L. Ward, Ph.D., Illinois
'42, and Physical Chemist P. E. Rouse, Jr.,
Ph.D., Illinois '41,conducting research on the
permeability of thin membranes, including
Cellophane.

cology or plant pathology. In fact,
almost all the sciences are put to use
at Du Pont.
Working as a member of a small
team,the individual is afforded every
opportunity to show his talent and
capabilities.

aU PON
R

S.PAT

BETTER THINGS FOR BETTER LIVING
. THROUGH CHEMISTRY
More facts about Du Pont— Listen to "Cavalcade
of America" Monday Nights, NBC Coast to Coast
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"CQ" is a general inquiry call used
by an amateur wishing to contact
another station. "QRR" is the official
emergency call of the amateurs corresponding to "SOS" among ship
operators. A "lid" or a "punk" is a
poor operator, and a "YS" is a newcomer to amateur radio. Earphones
are "cans" and an automatic transmitting key is known as a "bug."
You of the general public are known
as "BCLs," or broadcast listeners.
There is a basic underlying motive
of amateur radio that the public seldom catches sight of—that of public
service. The history of amateur radio
is studded with examples of public
service. When the United States entered the first World War, a proclamation was issued by the Navy Department ordering the closing of all
amateur stations. Before the proclamation could be circulated to the
station owners, the government made
it known that it wanted 500 radio
operators within ten days. The amateur traffic networks flashed out the
news. Within ten days, the government had its 500 operators, and before the war ended over four thou-

CUSTOMBILF

PIPE REPAIRING

BIEL'S
Terre Haute's Pipe House
420 Wabash Ave.

Continued From Page 11

sand amateurs were in the service of
our country. In the last World War,
25,000 American amateurs were in
uniform, designing military communications equipment, manning radar
installations, teaching radio to Signal
Corps officer candidates — in short,
participating in practically every
communications operation of the military. That the services of the amateurs were invaluable has been attested to by many Army and Navy
officials, since to properly train such
a large group of men would have taken many months had they not already
been well prepared by their amateur
work.
It was in 1924 that amateur radio
opened the eyes of the United States
Navy to the possibilities of shortwave communication. The Communications Manager of the League took
a leave of absence to join the Pacific
Fleet on its maneuvers throughout
the Orient. When he reported for
duty, his entire equipment was contained in two large grips. The naval
operators, knowing the huge size and
cost of the standard Navy transmitContinued On Page 26
•
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A PORTRAIT BY
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MARTIN MAKES

THE BLOSSOM SHOP
Gladys Cowan Pound
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"And What Are You Going
To Do Tomorrow?"

... said one of Napoleon's generals to the young officer
who was reporting on the victory he had won that day. It's
a bit like that, too, in preparing for a career. The
important thing is not only what you do in the classroom
today, but what you are going to do tomorrow when
you find yourself in the business world.
Tomorrow it will be as important to keep yourself posted on
what's going on in your profession as it is to learn its
fundamentals today. In the classroom you have been
building much of that foundation probably with McGraw-Hill
books. When you are in business, you will need McGraw-Hill
books and magazines to help you keep forging ahead.
In both classroom and industry McGraw-Hill books are
recognized as authoritative and standard works on
their subjects. In business and professional fields McGraw-Hill
magazines command the top editorial staffs,
plus the world's largest news-gathering facilities devoted
exclusively to business.
McGraw-Hill books and magazines should be your
headquarters for technical information.

McGraw-Hill Publications

HEADQUARTERS

FOR

TECHNICAL

INFORMATION

330 West 42nd Street New York 18, N. Y.

FEBRUARY, 1949
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TAU

Presents The

MILITARY BALL
Mayflower Room
February 26
FORMAL DRESS
Music by

Max Wilson
Tickets $3.60. Tax Included
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ters, were highly amused. They called
his set a "pin-box," and on the cruise
the amateur was totally ignored and
allowed to amuse himself as best he
could. When the fleet reached Hawaii
he was instructed to send a message
of greeting to League Headquarters
in Hartford. The Commander expected that, in usual amateur fashion, the
message would be relayed in a number of jumps before reaching Hartford (if it ever did) and was surprised when an answer was received
from Hartford within fifteen minutes.
"How could your amateurs relay so
quickly?", he wanted to know. "That
message wasn't relayed," said the
amateur."I was in direct contact with
Hartford." When you realize that the
great 8000-watt transmitters of the
Navy could only broadcast about
1600 miles under the most favorable
conditions, you can appreciate what
a surprise it was for the officers to
learn that one "pin-box" had been
in contact with another 4000 miles
away by means of short-wave radio.
It is in still more direct public

service that the amateur's record is
most brilliant. Since 1919, amateur
radio has been the principal, and in
many cases the only, means of outside
communication in perhaps a hundred
storm and flood emergencies in this
country. Most noteworthy in recent
years were: the flood which in 1936
covered fourteen eastern states, the
Ohio Valley flood of 1937, the California flood of 1938, and the more recet major calamities of flood along
the Mississippi, tornado in Oklahoma,
disaster in Texas City, and hurricane
in Florida.
The story of emergency communication work is not all in the past
tense. Amateurs, always striving to
improve themselves and their equipment, and ever looking toward the
future, are forming an emergency
corps so that they may wage war on
disaster even more efficiently than
before. Amateurs have formulated
plans, in case of emergency, for cooperating with the Army and Navy
authorities, the Red Cross, the police,
Continued On Page 28
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“—They
perfect nature and are perfected by experience"—FBANcis BACON

What these man-made gems mean to you
SYNTHETIC STAR SAPPHIRES like this one, which only the
finest of nature's stones can equal, are now made by man.
Yes, Union Carbide—which since 1942 has made synthetic crystals for precision instruments and other industrial uses—today produces the loveliest of synthetic star
sapphires and rubies for personal wear.
But far more important to all of us are the research and
technical skills ... the work with extremes of heat and
cold, with vacuums and tremendous pressures... that lie
behind these superb jewels. The research and skills that
produce today's better materials...used by industry in
turning out numberless products.
The same research that brings these man-made stars
within our reach ... brings us, too, man-made leather and
rubber. It also gives us today's better food, clothing, and
shelter. It helps us resist disease. It improves our heating

and lighting. It's a part of our swifter, safer transportation
systems...our communications ... our progress in construction.
The people of Union Carbide work with a vast range of
Alloys, Chemicals, Carbons, Gases, and Plastics. They are
constantly perfecting new processes... and producing hundreds of materials...for the use of science and industry
to benefit mankind.
FREE: You are invited to send for the new illustrated booklet,"Products and Processes,” which
shows how science and industry use UCC's
Alloys, Chemicals, Carbons, Gases and Plastics.

UNION CARBIDE
AND

CA_RB ON

30 EAST 42ND STREET

CORPORA?VON
PRA

NEW YORK 17, N Y.

Trade-marked Products of Divisions and Units include
LINDE Oxygen • PREST-O-LITE Acetylene . PYROFAX Gas • BAKELITE, KRENE, VINYON, and VINYLITE Plastics
NATIONAL Carbons • EVEREADY Flashlights and Batteries • ACHESON Electrodes
PRESTONE and TREK Anti-Freezes • SYNTHETIC ORGANIC CHEMICALS • ELECTROMET Alloys and Metals • HAYNES STELLITE Alloys
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the American Legion, the press, and
so on. Regular tests are made on the
air. Assuming that a hurricane has
struck, for example, emergency stations and networks are quickly set up
under the supervision of appointed
coordinators. Contests are held to see
which networks can handle this traffic
most quickly. Amateurs are urged to
construct equipment which can work
from storage batteries or gasoline
generators when the power lines fail.
As a proving ground for these portable-emergency stations, there is an
annual Field Day contest. Many Indiana radio clubs participate in this
affair. Usually they have their equipment set up in advance. At the prescribed hour, radio amateurs from
coast to coast begin operating from
their emergency locations. The object
is to contact as many stations as
possible within a certain time limit.
These stations operate for twentyfour hours a day until the contest is
over. As soon as the points are tallied
a nation-wide winner is proclaimed.
In this contest a multiplier is used

TERRE

SAUTE'S

MOST

on stations of extremely low power
or those stations operating completely
from a portable power supply.
The amateur's first great contribution to the radio art was no doubt the
realization that the wavelengths below 200 meters were as good as or
even better in some cases than the
longer waves. Since then the amateur
has kept constantly abreast of this
fascinating science and has contributed much in both theory and practice. Even now the amateur is constantly exploring new fields. Before
this last war the radio amateur sixmeter bands were considered impractical for communication beyond the
horizon. Since the war,amateurs have
proven this to be wrong. Our own
Charles Hoffman, W9ZHL, of Terre
Haute, was for some time among the
nation's leaders in the number of long
distance contacts made on the 6 meter
band. Mr. Hoffman is to be commended for his fine work along this line.
Many other amateurs, here and elsewhere, have done much work in the
development of these once useless

INTERESTING

612 WA BASH

frequencies. Today, amateurs hold
world records for communication on
frequencies that heretofore have been
used only for radar. The record for
two-way communication on the frequency of 21,000 megacycles is a mere
800 feet! This record was set by radio
amateur stations W1NLV and W9SAD on May 18, 1946. As time goes
by, better equipment is developed,
along with better operating techniques, so that frequencies that once
were useless are now available for a
multitude of uses.
The Rose Tech Radio Club is very
fortunate to have an amateur station of its own, supervised by Professor Herman Moench. It operates
under the call of W9NAA. Recently,
contacts have been made from the
school to other radiotelephone stations in the Panama Canal Zone,
South America, England, France,
Mexico, and Denmark, to mention
only a few. At this writing, W9NAA
operates on the 10 meter phone band
only. Plans are being formulated for
Continued On Page 30
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partners in creating
K & E drafting instruments, equipment and materials
have been partners of leading engineers for 81 years
in shaping the modern world. So extensively are these
products used by successful men, it is self-evident that
K & E has played a part in the completion of nearly
every American engineering project of any magnitude.

"The Fountain Pen Store"
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Surreyinp Equipment
and Materials.
Slide Rules,
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operation on most of the amateur
phone and code bands in the near
future. In order to appeal to the entire student body of Rose Polytechnic
Institute, the Rose Tech Radio Club
also has taken up other aspects of
radio, in addition to its amateuh activities. Recently this club purchased
and installed a Hallicrafters television
receiver for the use of the student
body. Mr. Waldo is president of the
organization.
Also on the local scene is the Wabash Radio Association. which meets
on the campus of Rose Polytechnic
Institute the first Friday of every
month. This club is composed of radio
amateurs and short-wave fans in this
area. Bill Siebenmorgan, W9IHO, is
president of the association. In addition to the regular monthly meetings,
many of the members get together
over the air for "local ragchews" sevaral nights of the week.
An amateur never knows who
might be at the key of the next station
he contacts. For example, back in

Concluded From Page 28

1928, an amateur station in San Francisco contacted one in Pomona, California. This in itself was nothing unusual. It so happened that the amateur
in San Francisco, evidently an
ambitious "party man," insisted upon
talking a great deal about the virtues
of one Alfred Smith vs. Herbert
Hoover for the coming presidential
election in November of that year.
The station in Pomona seemed to enjoy the speech but was not particularly impressed. In fact he had very little
to say and soon signed off. The San
Francisco operator wondered a
minute and then picked up his "callbook" to check the name and address
of the station he had just contacted.
He found the owner and operator of
the Pomona station to be none other
than Herbert Hoover, Jr.!
Among the celebrities who are
radio amateurs are kings and presidents, champions of sport and leaders
of industry. The late King Ghazi of
Iraq was an amateur, as was Henry

B. Joy, former president of Packard
Motor Car Company. Commander
Frank Hawks, the noted speed flier,
was also an amateur. In the world of
sports, we have Wilmer Allison, the
tennis champion, Willis Hudlin, former star pitcher of the Cleveland
Indianas, and a number of others.
There are Andy Sanella, Tommy
Tucker, Alvino Rey, and other well
known orchestra leaders. There are
Paul H. Davis, former president of
the Chicago stock exchange, and Edward C. Crossett, lumber magnate.
I have told you how radio amateurs
came into existence, a small part of
their history, and a smaller part of
their contribution to the radio art.
The radio amateur, by keeping himself trained in radio operating procedure and keeping stand-by equipment ready for any emergency, is
always ready to come to the aid of
our nation in times of stress. Yes, the
radio amateur is truly an asset to
America.
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National Electric has
manufactured quality wiring
systems and fittings for
every electrical requirement.

The ONLY Pencil that
Combines these 8 Tests
of Pencil Superiority

1

oi l

it
ELECTRIC PRODUCTS
'111r111111

I. America's ONLY
imported drawing pencil.
2. Extra-dense,
opaque lead.
3. Smudge-resistant
graphite.
4. Completely
grit-free,

5. Uniform lead
hardness.
6. Perfect reproductions from
pencil drawings.
7. Degrees marked
on all sides.
8. Fine cedar,
sharpens easily
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years later
National Electric is the
World's Largest Producer of
electrical roughing-in materials.

Ask for it at your college book store or
local dealer's, or order direct. Only
150 each; $1.50 per doz.
Also try Mars-Lumograph No.
1018 Artist Pencil $1.00 each
and No. 1904 Artist Leads
6 for 450#.

J.S.STAEOTLER,

National Electric
I N C.

Products Corporation
Pittsburgh 30,Pa.
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204401/4/94
By Robert Campbell, sr., c.e.
Wife: "You know, I suspect that
Sophomore: "I had a swell time
my husband has a love affair with seeing that blonde last night."
his stenographer."
Freshman: "G'wan, She doesn't
Maid: "I don't believe it. You're know you from Adam."
just trying to make me jealous."
Sophomore: "Maybe not, but her
shade was up and I couldn't tell her
She wa:; a hula dancer,
from Eve."
He was a guy from the fleet—
He forgot the sugar he left at home
Judge: "Who was driving when
When she shook her shredded you had the accident?"
wheat.
Drunk (triumphantly):"None of
us, Judge, we was all in the back
In one of the American advances seat."
a sergeant ordered a colored private
to go into a dugout and clean out
Not only is it proper to hold an
any Germans that happened to be
there. The colored gentleman engineer's hand in the dark, but it
blanched a bit, swallowed his is usually necessary.
adam's apple, and then said huskily, "Ef yo' sees three or fo' men
come runnin' out of dat hole, don't
Then there was the Chemical
shoot the fust one!"
Engineer who died from drinking
shellac. The boys all agreed that he
We knew a girl who went with a had a fine finish.
writer—and he got some novel
ideas.
Most men realize that puppy love
Stage Hand:"I hear you and the is a prelude to a dog's life.
leading lady are on the outs."
Electrician: "Yeah, it was one of
those quick change scenes with the
stage all dark. She asked for her
tights, and I thought she said
lights."

"What makes you think you are
qualified for a position in the diplomatic corps?"
"Well," answered the applicant
modestly, "I've been married for
twenty years and my wife still
thinks that I have a sick friend."
Although history doesn't say
much about the athletics of the
ancient people, two outstanding
sports of the ancients were Anthony and Cleopatra.
She: "Can you direct me to the
ladies room ?"
Bellhop: "It's just around the
corner."
She: "I'm looking for relief, not
prosperity."
Student Nurse: "Every time I
bend over to listen to his heart beat
his pulse rate goes up alarmingly.
What should I do?
Intern: "Button your collar."

A young man and his fiancee had
wed and were spending their honeymoon at a large hotel. When bedtime came the bride went to bed
and the groom sat by the window
and gazed at the moon and stars.
The bride called to him and asked:
"Why don't you come to bed, dear?"
The groom replied:"My father told
me my wedding night would be,the
most beautiful night of my life, and
I'm not going to miss a minute of
it."
There once was a girl from
Australia
Who went to the dance in a dahlia
But the petals revealed
What they should have concealed
So the dance as a dance was a
failiah.
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This is a

G„
piefure of "PIN

It's a picture that gives automotive engineers clear-cut facts on performance—a
picture that suggests how photography with
its ability to record, its accuracy and its
speed, can play important roles in all
modern business and industry.
No, this is not the "doodling" of a man on the telephone. Far from it. It's the photographic record of
an oscilloscope trace that shows, and times, detonation in a "knocking" engine. It all happens in a few
hundred-thousandths of a second—yet photography
gets it clearly.and accurately as nothing else can.
Oscillograph recording is but one of countless
functional uses of photography in bettering prod-

ucts and improving manufacturing methods. High
speed "stills" can freeze fast action at just the crucial
moment—and the design or operation of a part can
be adjusted to best advantage.
And high speed movies can expand a second of
action into several minutes so that fast motion can
be slowed down for observation—and products be
made more dependable, more durable.
Such uses of photography—and many more—can
help you improve your product, your tools, your
production methods. For every day, functional photography is proving a valuable and important adjunct in more and more modern enterprises.
Eastman Kodak Company, Rochester 4, N. Y.

Functional Photography
. is advancing business and industrial technics
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"YOU GOTTA STAY HAPPY"
A WILLIAM DOZIER PRESENTATION
A RAMPART PRODUCTION
A UNIVERSAL- INTERNATIONAL RELEASE
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MILDER CIGARETTE

Chesterfield buys the best sweet, MILD cigarette
tobacco. I have been a steady Chesterfield smoker
for over 30 years.
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FARMERS)

Thousands of Acres of Southern Farm Land Revitalized
"•71.0"r

Tennessee Coal, Iron and Railroad Company
plays important role in task
OR years, the devastating "onecrop system" robbed vast acreages
of southern soil of the vital mineral elements which support plant growth. Cotton or tobacco raised in the same fields
year after year had reduced the fertility
of many southern farms to the point
where the annual yield hardly paid for
the seed and labor that went into production.
Among the things that agricultural
leaders found in their efforts to build up
southern agriculture was that Basic Slag
—a by-product of open hearth steel, as

F

manufactured at the Ensley (Alabama)
Works of the Tennessee Coal, Iron and
Railroad Company, a subsidiary of
United States Steel Corporation — contained several important minerals, including phosphorus and lime. These elements are needed to grow bountiful
crops and high beef and milk producing
pastures.
Today, Basic Slag is in wide use as a
convenient, economical soil builder. Together with the other soil-building programs of the agricultural agencies, it has
helped the southern farmer to prosper.
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Here is another example of the important
work being done by the United States Steel
family. If you would like to take part in
the widely-varied projects being conducted,
why not see your Placement Officer for a
copy of the book "Paths of Opportunity in
U.S. Steel"?

AMERICAN BRIDGE COMPANY • AMERICAN STEEL & WIRE COMPANY • CARNEGIE-ILLINOIS
STEEL CORPORATION • COLUMBIA STEEL COMPANY
H. C. FRICK COKE AND ASSOCIATED COMPANIES • GENEVA STEEL
COMPANY • GERRARD STEEL STRAPPING COMPANY
MICHIGAN LIMESTONE & CHEMICAL COMPANY • NATIONAL TUBE COMPANY • OIL
WELL SUPPLY COMPANY • OLIVER IRON MINING COMPANY
PITTSBURGH LIMESTONE CORPORATION • PITTSBURGH STEAMSHIP COMPANY
- TENNESSEE COAL, IRON & RAILROAD COMPANY
UNITED STATES STEEL EXPORT COMPANY • UNITED STATES STEEL PRODUCTS
COMPANY • UNITED STATES STEEL SUPPLY COMPANY
UNIVERSAL ATLAS CEMENT COMPANY • VIRGINIA BRIDGE COMPANY

